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Claims 

[1] A voltage controlled digital analog oscillator, comprising: 

an oscillator a frequency of an output signal is determined by a voltage inputted 
to an analog input end and a digital value inputted to a digital input end; and 
a digital tuner for comparing the voltage inputted to the analog input end with 
first and second threshold voltages, and changing the digital value inputted to the 
digital input end according to the result. 

[2] The voltage controlled digital analog oscillator aooording to claim 1, wherein the 

oscillator comprises first and second inductors, first and second variable 
capacitors, first and second NMOS transistors, a current power supply and a 2's 
multiple number of switched capacitors, wherein: 

the first inductor is connected to a higher voltage power supply and a first node; 
the second inductor is connected to the higher voltage power supply and a 
second node; 

the first capadtor is connected to the first node and the analog input end; 
the second capadtor is connected to the second node and the analog input end; 
a first source and drain is connected to the first node, a gate is connected to the 
second node, and a second source and drain is connected to a third node, in the 
first NMOS transistor; 

a first source and drain is connected to the second node, a gate is connected to 
the first node, and a second source and drain is connected to the third node, in 
the second NMOS transistor; 

the current power supply is connected to the third node and a lower voltage 
power supply; 

both ends of half of the switched capadtors are connected between the first node 
and the lower voltage power supply cind switches thereof are connected to the 
digital input end; 

both ends of the remainder of the switched capadtors are connected between the 
second node and the lower voltage power supply and switches thereof are 
connected to the digital input end; and 

a first output of differential outputs is connected to the first node and a second 
output is connected to the second node. 
[3] The voltage controlled digital analog oscillator aooording to claim 1, wherein the 

osdllator comprises: 
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an inductor; 

a first variable capacitor having capadtance varied depending on the voltage 
inputted to the analog input end; and 

a secjond variable capacitor including a plurality of capacitors, and having ca- 
padtance varied by the digital value inputted to the digital input end, 
wherein the inductor, the first variable capadtor and the second variable 
capadtor are connected to one another in parallel. 

The voltage controlled digital analog osdllator according to claim 1, wherein the 
osdllator comprises: 

a variable capadtor having capadtance varied depending on the voltage inputted 
to tfie analog input end; and 

a variable inductor including a plurality of inductors, and having inductance 
varied by ttie digital value inputted to the digital input end, 
wherein flie variable capadtor and the variable inductor are connected to each 
other in parallel. 

The voltage controlled digital analog osdllator according to claim 1, wherein the 
osdllator includes: 

a variable inductor including a plurality of inductors, and having inductance 
varied by the digital value inputted to the digital input end; 
a first variable capadtor having capadtance varied depending on the voltage 
inputted to the analog input end; and 

a second variable capadtor including a plurality of capadtors, and having ca- 
padtance varied by the digital value inputted to the digital input end, 
wherein the variable inductor, the first variable capadtor and the second variable 
capadtor are connected to one another in parallel. 

The voltage controlled digital analog oscillator according to claim 1, wherein the 
digital tuner includes: 

a first element for generating an intermittent signal; and 

a second element for comparing the voltage inputted to the analog input end with 
the first and ttie second threshold voltages, and changing the digital value 
inputted to the digital input end according to the result, in case where the in- 
termittent signal is generated. 

The voltage controlled digital analog oscillator according to claim 6, 
wherein the first element receives a signal having a predetermined 
frequency, and outputs a signal having a frequency divided by a pre- 
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determined integer as the intennittent signal. 

The voltage controlled digital analog oscillator aocording to claim 7, 
wherein the predetermined integer can be changed by a signal given from 
the exterior. 

The voltage controlled digital analog oscillator aooording to claim 6, wherein the 
second element includes: 

a switch for outputting the voltage inputted to the analog input end when the in- 
termittent signal is inputted, and outputting a voltage between the first threshold 
voltage and the second threshold voltage, otherwise; 

a comparator for comparing the output voltage of the switch with the first and 

the second threshold voltages, and outputting the result; and 

a counter for performing up-oounting, down-counting, or no counting aooording 

to the output of the comparator. 

The voltage controlled digital analog oscillator according to claim 9, 
wherein the value of the counter can be changed by a signal given from the 
exterior. 

The voltage controlled digital analog oscillator aooording to claim 1, 
wherein a difference between the frequency of the output signal by the first 
threshold voltage and the frequency of the output signal by the second 
threshold voltage is larger than a minimum frequency width ttiat can be 
changed by the change of the digital value, while the digital value is fixed. 
A frequency synthesizer comprising a phase frequency detector, a current pump, 
a low pass filter, a digital tuner, an oscillator and a first divider, wherein: 
the phase frequency detector compares frequency and phase of a predetermined 
input signal with those of an output signal of the first divider, and outputs a 
signal for controlling the current pump aooording to the result; 
the current pump supplies any one of a positive current and a negative current to 
the low pass filter depending on the output signal of the phase frequency 
detector; 

the low pass filter receives an output current of the current pump, and outputs a 
voltage inputted to an analog input end of the oscillator; 

the digital tuner intermittently compares the voltage inputted to the analog input 
end of the oscillator with first and second threshold voltages, and changes a 
digital value inputted to a digital input end of the oscillator aooording to the 
result; 
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the oscillator changes and outputs a frequency of the output signal, depending on 
the changes of the voltage inputted to the analog input end and the digital value 
inputted to the digital input end; and 

the first divider outputs a signal having the frequency of the output signal of the 

oscillator divided by a first integer. 
[13] The frequency synthesizer aooording to claim 12, further comprising a 

second divider for receiving a signal having a predetermined frequency, 
and inputting a signal having the frequency divided by a second integer, as 
the predetermined input signal of the phase frequency detector. 
[14] The frequency synthesizer aooording to claim 12, wherein the low pass filter 

comprises a resistor, and first and second capadtors, wherein: 

both ends of the resistor and the first capacitor, which are connected in serial, are 

connected to a first node and a second node; 

the second capacitor is connected to the first node and the second node; 
the first node is connected to the input end and the output end; and 
the second node is connected to a voltage power supply. 
[15] The frequency synthesizer aooording to claim 12, wherein the digital tuner 

includes: 

a first element for receiving the predetermined input signal of the phase 
frequency detector, and outputting a signal having a frequency of the signal 
divided by a third integer, as an intermittent signal; and 
a second element for comparing the voltage inputted to the analog input end of 
the oscillator with the first and the second threshold voltages, and changing the 
digital value inputted to the digital input end of the oscillator according to the 
result, in case where the intermittent signal is generated. 
[16] The frequency synthesizer aacording to claim 12, wherein a difference 

between the frequency of the output signal of the oscillator by the first 
threshold voltage and the frequency of the ou^ut signal of the oscillator by 
the second threshold voltage is larger than a minimum frequency width of 
the output signal of the oscillator that may be changed by the change of the 
digital value inputted to the digital input end of the oscillator, while the 
digital value inputted to the digital input end of the oscillator is fixed. 
[17] A frequency synthesizer comprising a phase frequency detector, a current pump, 

a low pass filter, a digital tuner, an oscillator and a first divider, wherein: 
the phase frequency detector compares frequency and phase of a predetermined 



wo 2005/062462 



22 



PCT/KR2004/001505 



input signal with those of an output signal of the first divider, and outputs a 

signal for controlling the current pump aooording to the result; 

the current pump supplies any one of a positive current and a negative current to 

the low pass filter depending on the output signal of the phase frequency 

detector; 

the low pass filter receives an output current of the current pump, and outputs a 
voltage inputted to an analog input end of the oscillator; 

the digital tuner intermittently compares the voltage inputted to the analog input 
end of the oscillator with first and second threshold voltages, and changes a 
digital value inputted to a digital input end of the oscillator aax^rding to the 
result; 

the oscillator changes and outputs a frequency of the output signal, depending on 
the changes of the voltage inputted to the analog input end and the digital value 
inputted to the digital input end; and 

the first divider outputs the frequency of the output signal of the oscillator 
divided by a first integer in a predetermined period, and by a value obtained by 
adding 1 to the first integer in other periods. 
[18] The frequency synthesizer axording to claim 17, wherein the first divider 

includes: 

a first element for performing an aacumulation operation and outputting a signal 
for determining whether to divide the frequency of the output signal of the 
oscillator by the first integer, or by the value obtained by adding 1 to the first 
integer, according to the result; and 

a second element for outputting the frequency of the output signal of the 
oscillator divided by the first integer or the value obtained by adding 1 to the first 
integer, according to the output signal of the first element, 
[19] The frequency synthesizer aaoording to claim 17, wherein the digital tuner 

includes: 

a first element for receiving the predetermined input signal of the phase 
frequency detector and outputting a signal having a frequency of the signal 
divided by a predetermined integer, as an intermittent signal; and 
a second element for comparing the voltage inputted to the analog input end of 
the oscillator with the first and second threshold voltages, and changing the 
digital value inputted to the digital input end of the oscillator according to the 
result, in case where the intermittent signal is generated. 
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[20] The frequency synthesizer aooording to claim 17, wherein a difference 

between the frequency of the output signal of the oscillator by the first 
threshold voltage and the frequency of the output signal of the oscillator by 
the second threshold voltage is larger than a minimum frequency width of 
the output signal of the oscillator that may be changed by the change of the 
digital value inputted to the digital input end of the oscillator, while the 
digital value inputted to the digital input end of the oscillator is fixed. 



